Abstract -This paper discusses the impact of non-tradable share reform on the volatility and efficiency of market. The rich empirical studies based on EGARCH(1,1)-M model and the data of CSRC(China Securities Regulatory Commission) industry indexes (including 13 industry indexes) are done and the empirical results show that, the reform of non-tradable share increases the short term volatility and it reduces the long term volatility of market. Especially, for some industries, such as, Commercial trade industry, Manufacturing industry and Social services, the short term volatility raised by the reform of non-tradable share is the maximum, while is the minimum in the Financial services industry, Culture industry and Public utility. In addition, after the reform of non-tradable share, the impact of new information on the market is weakening for most nonpublic service industries, while the impact is strengthening and significant for Public utility, Mining industry, Delivery warehousing and Social services.
Introduction
In May 1992, the document of the company specification opinions makes a clear regulation that the state shares, legal person shares, public stock and foreign shares coexist with these four kinds of ownership form. Only public stock can flow freely, other three kinds of shares cannot flow in China. That formed two different kinds of the stocks, non-tradable shares and tradable shares. This is known as the unique "nontradable shares" problem in China's securities market. With the development of China's securities market, the disadvantages of "non-tradable shares" problem are emerging. There are three major hazards [1] , firstly, the holder of nontradable shares conflicts with the holder of tradable shares in company's interest; secondly, it hurts the pricing function of capital market; thirdly, it makes China's capital markets cannot formed the scientific assessment standards and effective incentive mechanism. Therefore, non-tradable shares reform is imperative. On May 9, 2005, non-tradable shares reform enters substantive operation stage, with the first batch of pilot firms, jinniugufen, sanyizhonggong, zijiangqiye and qinghuatongfang. By the end of 2007, 97% of the listed companies had completed the non-tradable shares reform. That means the stock market realized "full circulation". How does the non-tradable shares reform influence Chinese stock market? What are different influences between short-term volatility and long-term effect? And how does it influence the effectiveness of different industries? This paper will focus on these problems.
Literature Review
The literature of non-tradable shares reform is rich and can be found from both micro-and macro-segregation. The micro levels, researchers considered the impact of share reform on market in companies' governance structure, profitability and other prospects, such as Zhao, Liao and Li (2006) [2] , Liu, Niu and Zhang (2010) [3] , Hu, Gong and Jun (2007) [4] , Chen, Zhou and She (2009) [5] . Liao and Shen (2008) [6] found from Fama-French three-factor model [7] that the market effects of non-tradable share reform is significant. Recently, Yu and Jiang (2013) [8] found from the accumulation preferences of controlling shareholder that reform of non-tradable share can relieve the motivation of conversion of property from controlling shareholders.
At the macro level, researchers focused mainly on the impact of the reform of non-tradable share on the effectiveness and volatility of the market index, such as SHE and SSE indices. These studies are mostly based on GARCH models for empirical research. Such as, Wang and Chen (2008) [9] , Li, Li and Fu (2008) [10] , Sun (2009) [11] , Xie and Shao (2011) [12] , Wei (2013) [13] . Zhang (2009) [14] found by adjusted TARCH model that after the split share structure was reformed, both the rising and the falling phase, overall volatility in China's A-share market is increasing dramatically. Recently, Luo (2012) [15] from the application of ARCH models, found that the market volatility caused by new information is reducing, and the market volatility for long-term is rising after the non-tradable shares reform.
The current paper will further discuss the problem that the impact of the reform of non-tradable shares on China's stock market in the volatility and efficiency of market. Using 13 industry group data series from April 2001 to April 2013 in SSE, we study the impact of share reform on various industry groups with EGARCH model. This is a new perspective to study the effects of non-tradable shares reform. And we consider the effects of non-tradable shares reform completely.
Data and Methods
We choose 13 is denoted by at time t and the logarithm return rate at time is .
(1)
We test the normality, stability and ARCH effects of return series, . The test results show that: (1) have the characteristic of sharp peak and heavy tail and Jarque-Bera statistic is significant at 1% confidence level, therefore, the residuals are not normally distributed and we choose the generalized error distribution (GED) with the error; (2) the daily returns series are clearly stationary time series; (3) the residuals have strongly clustering phenomenon. Hence, we will choose EGARCH model to analyze our data and explain our problems in the following section.
As an asset volatility forecasting model, GARCH model has a wide range of applications since its can be responded to the volatility clustering effect of asset return. The following asymmetric GARCH model, namely exponential GARCH (EGARCH) with p=q=1, i.e., EGARCH (1,1)-M is considered in this paper. In order to know better the impact of the reform of the shareholder on the short-term or long-term volatility effects, we introduce two dummy variables F and L in the variance equation, that is, we take F=1 after the reform of non-trade shares, and F=0 otherwise. And L=1 if the time is the long-term effect and otherwise L=0. As we know, the time of share reform starting is May 9, 2005 and Dec. 20, 2007, the reform had been completed. Hence, we take all F as one after May 9, 2005 and otherwise F =0. Additionally, the long-term effects should appear in 2-3 years later after the reform. Thus, in order to test the long-term effect, we take L=1 after January 1,2010, otherwise L=0. After introducing dummy variables F and L, EGARCH are modified as follows:
The coefficient reflects the short-term effect of the reform and the coefficient reflects long-term effect of volatility.
The Empirical Results
In this section, we give the use of section 3 in front of some results of empirical data. We first give a stock volatility, impact on all industry results, then, gives the share reform on the effectiveness of various industries.
First of all, Table 1 shows the share reform on the industry volatility results. From table 1, we get the following conclusions: (a). 13 sector indices of the stock dummy variables (F) factor are positive, and in front of 1% levels significantly, the mean value of is 0.0391, which indicates reform made 13 trades stocks for short term volatility average in 0.0391. Due to the share of the total equity of two-thirds "non-trade shares" concentrated lifting and success factors were unknown, the impact of short-term fluctuations in the market are inevitable. Manufacturing industry, which fragmented shareholder interests before the share reform of listed companies, its corporate governance structure is not perfect; The Financial service industry and Culture industry are emerging industries, started late, but listed companies in these industries, from creation, drawing on company management system in western developed countries, the interest differentiation between tradable shareholders and non-tradable shareholders are not so serious, so short-term fluctuations of the stock is smaller.
(c). In the long term, stock long term effect of dummy variables (L) earlier factor of is negative, and significantly at the level of 1%, and its mean value for all industries is -0.0308. This suggests that, on average, share reform made 13 trades stocks to hence long-term volatility 0.0308. After the share reform, the mechanism of interests between shareholders is clarified; capital markets play a role of pricing, so in the long run, it reduces market volatility.
(d). Researching the size of long-term effect of dummy variables , we find that 09 Financial service industry (-0.0400), 08 Commercial trade industry (-0.0363) and 05 Construction industry (-0.0358) are affected greater by reform; 10 Real estate industry (-0.0241), 13 Synthesis industry (-0.0267) and 01 Agriculture Forestry Animal Husbandry and fishery (-0.0273) are affected smaller. Because Financial services industry, after reform, will receive a fairer valuation of assets of listed companies and take advantage of domestic and overseas capital markets to grow; Commercial trade industry as a traditional industry after reform, greatly reduced its volatility. However Real estate industry reduced less, closely related to the fluctuation of house price in that period.
Then we consider the effectiveness of reform from the empirical results here. Considering May 9, 2005, which is the start point of reform, as the threshold, using EGARCH(1,1)-M model to fit this 13 industries, we analyses the values and in stock before and after the change, as well as "leverage effect" to see changes before and after the stock market's efficiency.
indicates the former issue of the impact of information on variances in the period, represents for historical information on the continuing effects of the variance in the period; When the value of and become smaller, it means that the reform increase the effectiveness of marketing; Instead, the reform decrease the effectiveness.
can be used to measure the negative impact and positive impact on the current influence of variance are the same, this asymmetric reaction is also called the "leverage effect". If the "leverage effect" from significant into not significant, that indicates share reform enhance the effectiveness of marketing. In order to study short-term fluctuations and long-term fluctuations in the stock market, we introduce the unit dummy variables (F), the long-term effect of dummy variables (L). In the demonstration that followed was for the purpose of comparing share reform before and after an interval of two samples derived from the coefficients of the model changes, taking into account the two dummy variables F and L will not affect the other differential equations, so we just do not need empirical equations the variables F and L. Our empirical results are shown in table 2. By comparing the 13 sectors of market efficiency in non-tradable share reform, we find: become smaller, become larger, and from significant into not significant. These results suggest that, after the share reform, in the 9 industries, a smaller impact on the respective markets of the new information ( become smaller); The "leverage effect" disappeared ( from significant into not significant), that markets respond to positive and negative news is no longer a significant difference. From the perspective of and , share reform improved the efficiency of markets. However, the value of become larger, historical information for persistent market volatility increased, in this sense, effectiveness of the stock market decreased. To sum up, after non-tradable share reform, whether 9 industries market efficiency increased, depending on the size between the positive effect of and and the negative effect of . By studying the nature of the 9 industries, we find that the public nature of these industries is relatively weak, in line with general market characteristics, so these findings are consistent with most scholars have come to the conclusion, For example: Xie Shiqing, and Shao Yuping (2011) [12] use of GARCH models to empirical analysis found the Wind A index stock of short-term effect of increased market volatility, long-term effects led to a drop in market volatility, new information on the impact of market volatility become smaller and the impact of shocks on the market of long-term memory.
(b).We find 02 Mining industry, 04 Public utility, 06 Delivery warehousing, 11 Social service, the four industries of public nature comparison is strong, before the reform of nontradable share, effectiveness of these listed company is poor, for example, in the equation of the mean value of these industries, and coefficient of variance is a negative number, and is not notable, there is no "high risk, high return" feature; values of and , are small and not significant, indicating the volatility of the stock market information as well as historical information for the preceding period are not sensitive. After the reform of non-tradable share, 4 industries mean coefficient of variance equations become positive, and significantly at confidence level of 5% (except the Mining industry), embodies the "high risk, high return" feature; and the values of and , became noticeable. To summarize, the validity of 4 industry after stock markets greatly enhance the effectiveness and have the basic characteristics of common industry.
Conclusion
This paper establishes the internal connection between market volatility, effectiveness and non-tradable shares reform based on EGARCH-M models, which use the stock data of listed companies in China. We discover the reform of nontradable shares had differential impact on various industries. Our empirical results show that, on the one hand, the reform of non-tradable shares increased China's stock market volatility in the short term, on the other hand, in the long term, volatility had declined. Also, for some as, Mining industry, Public utility, Delivery warehousing and Social service, public nature of strong industries, after the reform of non-tradable shares, reflected "high risk high return" of market features, Their volatility for market information as well as historical information for the preceding period are becoming sensitive. For public nature of weak industries, after the share reform, the last issue of the new information on fluctuations become smaller, the "leverage effect" disappeared, and the effectiveness of the market are improved; But historical information on fluctuations of continuous enhancement, reduced the effectiveness of the market. Compared with the results of current literature, this study clearly has strong relevance and comparability; results are more convincing and reasonable.
